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In the title compound, C n H 14 N 3 0 + Cl CH 4 N 2 S, the compo- 
nents are connected into a two-dimensional polymeric 
structure parallel to (001) via N-H- ■ CI, N-H- ■ O, N- 
H ■ -S and C— H- ■ S hydrogen bonds. The dihedral angle 
between the phenyl and 2,3-dihydro-l//-pyrazole rings is 
44.96 (7)°. 

Related literature 

For the structure of l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro- 
l//-pyrazol- 4-aminium 2-hydroxybenzoate, see: Chitradevi et 
al. (2009). 
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Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T min = 0.935, r m „ = 0.950 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.111 

S = 1.02 

3876 reflections 

192 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



14413 measured reflections 
3876 independent reflections 
2948 reflections with / > 2a(I) 
R<„, = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.28 e A~ 3 

A/> mi „ = -0.30 e A~ 3 
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171 
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Symmetry codes: (i) x — f , y, z\ (ii) — x, y + ^, — z -f ^; (iii) x — 1, y + 1, z; (iv) x + 1, y, 
(v) -x + l,y — |, -z + 1; (vi) -x + 1, y + 1, — z + i. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 

The authors acknowledge the provision of funds for the 
purchase of a diffractometer and encouragement by Dr 
Muhammad Akram Chaudhary, former Vice Chancellor, 
University of Sargodha, Pakistan. The authors also acknowl- 
edge the technical support provided by Bana International, 
Karachi, Pakistan. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GK2395). 



Experimental 

Crystal data 

CiiH 14 N 3 0 + -Cr-CH 4 N 2 S 

M, = 315.82 

Monoclinic, Fl^/c 

a = 9.9733 (11) A 

b = 8.2572 (8) A 

c = 18.859 (2) A 

H = 90.851 (4)° 



V = 1552.9 (3) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.38 mm~' 
T = 296 K 

0.30 x 0.15 x 0.14 mm 
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l,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-l//-pyrazol-4-aminium chloride-thiourea (1/1) 
S. Murtaza, M. Hamza and M. N. Tahir 

Comment 

The crystal structure of l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-l//-pyrazol- 4-aminium 2-hydroxybenzoate (Chitradevi 
et al, 2009) has been published which is related to the title compound (Fig. 1). 

The asymmetric unit of title compound consists of three components: l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-l//- 
pyrazol-4-aminium cation, chloride ion and thiourea molecule. In cation the phenyl ring A (CI — C6) and 2,3-dihydro-l//- 
pyrazole ring B (N1/N2/C7/C8/C9) are planar with r. m. s. deviations of 0.005 and 0.020 A. The dihedral angle between A/B 
is 44.96 (7)°. The attached atoms 01, N3, C10 and Cll are at a distance of -0.122 (3), 0.005 (3), 0.034 (3) and 0.513 (3) A 
respectively, from the mean plane of B. The thiourea molecule (S1/C12/N4/N5) is planar with r.m.s. deviations of 0.003 A. 
There exist intermolecular hydrogen bonds of N-H - Cl, N-H-O, N— H—S and C— H— S types (Table 1, Fig. 2). The crystal 
components are connected by hydrogen bonds into infinite two dimensional polymeric network parallel to (0 0 1) 

Experimental 

4-Aminophenazone (0.203 g, 1 .0 mmol) and thiourea (0.076 g, 1 .0 mmol) were dissolved in ethanol (15 ml) and the mixture 
was acidified by 1 N HC1. The mixture was refluxed for one hour and solvent was evaporated on rotary evaporator to almost 
dryness. The crude product was recrystallized from ethanol yielding light yellow needles of the title compound. 

Refinement 

The coordinates of of NH3 group H atoms were refined. Other H atoms were positioned geometrically (N — H = 0.86, C-H 
= 0.93-0.96 A) and were included in the refinement in the riding model approximation, with £/j S0 (H) = xC/ eq (C, N), where 
x= 1.5 for CH3 and NH3 and x = 1.2 for other H-atoms. 

Figures 

Fig. 1. View of the title compound with the atom numbering scheme. The displacement ellips- 
oids are drawn at the 50% probability level. H-atoms are shown as small spheres of arbitrary 
radii. 
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Fig. 2. The partial packing (PLATON; Spek, 2009) showing hydrogen-bond interactions. 
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1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1 

Crystal data 

C11H14N3O+CPCH4N2S 
M r = 315.82 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.9733 (11) A 
b = 8.2572 (8) A 
c= 18.859 (2) A 
(3 = 90.851 (4)° 

V= 1552.9 (3) A 3 
Z=4 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 7.50 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
r min = 0.935, r max = 0.950 
14413 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )} = 0.039 

wR(F 2 ) = 0.111 

S= 1.02 

3876 reflections 
192 parameters 
0 restraints 



'-pyrazol-4-aminium chloride- thiourea (1/1) 



F(000) = 664 

D x = 1.351 MgnT 3 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2948 reflections 
9 = 2.0-28.4° 

H = 0.38 mnT 1 
T=296K 

Needle, light yellow 
0.30 x 0.15 x 0.14 mm 



3876 independent reflections 

2948 reflections with / > 2o(T) 
R int = 0.032 

Qmax = 28.4°, 0 m j n = 2.0° 

/i = -13^12 
yt = -10^6 
/= -24^25 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.05 19P) 2 + 0.4062P] 

where P = (F 0 2 + IF 2 )!?, 

(A/o) max < 0.001 

Apmax = 0.28 e A~ 3 
Ap mi „ = -0.30eA- 3 
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Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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hl4 A — JN 4 — hl4h> 


1 in pin 
1ZU.UU 


pn XT A I I 1 A 

C 1 Z — JN 4 — hl4 A 


1 in PiPt 

1ZU.UU 


C 1 Z — JN 4 — rl4h> 


1 in nn 
1ZU.UU 


| K A XTC I I C ID 

hi dA — JN j — hi dd 


1 in nn 
1ZU.UU 


p| 1 XTC 1 K A 

ClZ — JN j — hi j A 


1 in PiPt 
1ZU.UU 


pi O XTC I IC D 

ClZ — JN j — hljh> 


1 in pin 
1ZU.UU 


XT1 p 1 P/C 

JN 1 — Cl — Co 


1 1 n T7 / 1 £\ 

l ly.z / (lo) 


P"> pi P/T 

Cz — C 1 — Co 


IZI.Uj (10) 


XT1 p 1 P "> 

JN 1 — Cl — Cz 


1 1 n £.Q ^1 c\ 

lly.Oo (Id) 


p 1 pi pQ 

Cl — Cz — C3 


1 1 n nc / 1 o\ 
llV.Uj (lo) 


PO pQ p /I 

Cz — C3 — C4 


1 in i /i\ 
1ZU.Z (Z) 


PI p A pC 

C3 — C4 — Cj 


1 in i /i\ 
1ZU.3 (Z) 


ca 


1Z.U..J ^Z, f 


Cl — C6 — C5 


119.10 (19) 


Nl — C7 — C8 


104.54 (13) 


Ol — C7 — C8 


131.16 (15) 


Ol — C7 — Nl 


124.22 (14) 


N3 — C8 — C7 


122.97 (14) 


pi mi mo pn 
Cl — JN 1 — Nz — cy 


10y.4o (14) 


p 1 \ti \n ri i 
Cl — JN 1 — JN2 — Cl 1 


in C /1\ 

— 3V.3 (z) 


f^n mi mi pn 
C / — JN 1 — JN 2 — CV 


j.4o (lo) 


p-7 Ml MO P 1 1 

C/ — JN 1 — JNz — Cl 1 


1 c^ c 1 (\ £\ 
IjO.jI (10) 


\n mi pi r^T 
JN2 — JN 1 — Cl — C2 


— jO.Z (Z) 


C/ — JN 1 — Cl — C2 


1 n/i o *">\ 
1U4.0 (Z ) 


\n mi pi P£ 
JN2 — JN 1 — Cl — Co 


iz3.yz (i /) 


p-7 M1 pi p^ 
C/ — JN 1 — Cl — Co 


-7C 1 /")\ 

-75.1 (2) 


MO Ml P"7 PO 

JN2 — JN 1 — C / — CS 


-4.D3 (lo) 


Ml Ml f~*H P.1 

JN2 — JN1 — C/ — Ul 


1 "71 Cl / 1 Q \ 

1 /z.j3 (Id) 


pi M1 p"7 p.1 

Cl — N 1 — C7 — Ol 


9.8 (3) 


Cl— Nl— C7— C8 


-167.26 (15) 


Nl— N2— C9— CIO 


177.29 (16) 


Nl— N2— C9— C8 


-4.06(18) 


Cll— N2— C9— C8 


-152.29 (17) 


C 1 1 — N2 — C9 — C 1 0 


29.1 (3) 



C7— C8— C9 


109.79 (14) 


N3— C8— C9 


127.24 (14) 


N2— C9— C8 


108.13 (14) 


C8— C9— CIO 


129.66 (16) 


N2— C9— CIO 


122.19 (15) 


Cl— C2— H2 


120.00 


C3— C2— H2 


120.00 


C2— C3— H3 


120.00 


C4— C3— H3 


120.00 


C5— C4— H4 


120.00 


C3— C4— H4 


120.00 


C4— C5— H5 


120.00 


C6— C5— H5 


120.00 


C5— C6— H6 


120.00 


Cl— C6— H6 


120.00 


HI OB— CIO— H10C 


109.00 


C9— CIO— H10C 


109.00 


C9— CIO— HI OA 


109.00 


C9— CIO— HI OB 


109.00 


HI OA— CIO— HI OB 


110.00 


HI OA— CIO— H10C 


109.00 


N2— Cll— HUB 


109.00 


N2— Cll— H11A 


109.00 


H11A — Cll — H11C 


110.00 


mo pi i unr 
JN2 — Cll — HI 1C 


luy.uu 


Ul 1 A n 1 Tji 1 n 

HI 1 A — Cll — HI IB 


lift pit) 
11U.UU 


ui id n i unr 
HI IB — Cll — HI 1C 


luy.uu 


M/1 PIT MC 

JN4 — C12 — JND 


11"7 /:c / 1 /;\ 
11 /.65 (16) 


c 1 rn M^i 
M — C12 — JN4 


122.12 (li) 


ci pn mc 
a 1 — C 1 2 — JN 3 


IZV.ZZ (14) 


Nl— Cl— C2— C3 


178.85 (17) 


C6— Cl— C2— C3 


-1.3 (3) 


C2— Cl— C6— C5 


0.3 (3) 


Nl— Cl— C6— C5 


-179.83 (17) 


Cl— C2— C3— C4 


1.2 (3) 


C2— C3— C4— C5 


-0.2 (3) 


C3— C4— C5— C6 


-0.9 (3) 


C4— C5— C6— Cl 


0.8 (3) 


Ol— C7— C8— N3 


5.1 (3) 


Ol— C7— C8— C9 


-174.75 (18) 


Nl— C7— C8— N3 


-178.19(15) 


Nl— C7— C8— C9 


2.02 (19) 


N3— C8— C9— CIO 


0.0 (3) 


C7— C8— C9— N2 


1.30(19) 


C7— C8— C9— CIO 


179.82 (18) 


N3— C8— C9— N2 


-178.49(16) 
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Hydrogen-bond geometry (A, °) 



D—H-A 




D — H 


R-A 


D-A 


Z) — K—A 


N3— H3A- 


•SI' 


0.92 (2) 


2.28 (2) 


3.1619(17) 


159.9 (19) 


N3— H3B- 


■01 a 


0.90 (2) 


1.87 (2) 


2.764 (2) 


174 (2) 


N3— H30 


■Cll™ 


U. y JL \ \-y) 


Z.Uo \A f 


J.UjlD \i®t 


1 sn o"i 

1 oU \ A f 


N4— H4A- 


■Cll 


0.86 


2.41 


3.2404 (17) 


163 


N4— H4B- 


■oi iv 


0.86 


2.12 


2.970 (2) 


170 


N5— H5A 


■Cll 


0.86 


2.74 


3.4956 (19) 


148 


N5— H5A 


-sr 


0.86 


2.87 


3.3768(17) 


120 


N5— H5B- 


■Cll vi 


0.86 


2.56 


3.4091 (18) 


171 


CIO — H10B "Sl vi 


0.96 


2.85 


3.505 (2) 


126 


Symmetry codes: (i) x-\,y, z; (ii) 


-x,y+m, -z+1/2; (iii)x- l,y+l, 


z; (iv) x+\,y, z; (v) 


-x+l,y-\/2, -z+1/2; (vi) 


-x+\,y+\l2, 
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